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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


DECLARATION 


I, Thomas J. Snow, declare that I am familiar with the 
German language and the English language and that the 
attached translation is, to the best of my knowledge and 
belief, a true and accurate rendition into the English 
language of the original patent application documents 
(Specification and Claims) written in the German language. 

The undersigned declares further that all statements 
made herein of his own knowledge are true and that all 
statements made on information and belief are believed to be 
true; and further that these statements were made with the 
knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment or both under Section 
1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issuing therefrom. 

I hereby certify that this correspondence ts being 

deposited with the United States Postal Service as . f\ r\ 


Express Mall In an envelope addressed to: CommK 




Express Mall No. 


Thomas J. Snow 
October 31, 2001 



Date of Signature 
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REGULATED DASHPOT WITH SHOCK-ABSORPTION FORCE CONTROLS 
The present invention concerns a regulated dashpot with shock- 
absorption force controls, d^pecially intended for motor 
vehicles, as recited in the pr^mble to Claim 1 


Regulated hydraulic dashpots with flow-regulating system that 
shift back and forth between compression and decompression phases 
in operation are known. Dashpots of this genus are described in 
German 3 803 838 C2 for instance. 

There is a drawback to such dashpots in that their design permits 
them to shift only suddenly between the hard and soft phases, 
limiting the range of control. The comf ortability of the ride can 
be increased only to a limited extent. 

The object of the present invention is accordingly a dashpot of 
the aforesaid genus that can shift continuously between the hard 
and soft phases, whereby the valve-adjustment intervals can be 
varied at intervals that are not unnecessarily short or even 
unattainable . 


This object is attained by th 
1 . Advantageous and advanced emb< 


2 through 8 



teristics recited in Claim 
ts are addressed in Claims 


The present invention has many advantages . A continuous 
transition between hard and soft phases can be obtained by simple 


# 

1 means. Valve -adjustment intervals can be maintained long enough 

2 to allow the device to be manufactured at justifiable component 

3 costs and to be operated at low requisite adjustment powers. 
4 

5 One particular advantage is that the flow-regulating system can 

6 be modular and employed in different vehicles with various shock- 

7 absorption performances. Since there will be no sudden jolts when 

8 shifting between the hard and soft phases and vice versa, riding 

9 comfort will be considerably improved. 

io fyr\eJt 'Dwc^p^ma 0 {-4£^ ft/u^m^o 

,11 Various embodiments of the present invention will now be 

Bl2 specified by way of example with reference to the accompanying 

Ol3 drawing, wherein 

5l4 

HI 15 Figure 1 is a schematic illustrating how a dashpot can be 

5 

yi 16 regulated in accordance with a single -chamber principle, 

m 

Ql7 

q18 Figures 2 through 11 are schematics illustrating various other 

^19 approaches to regulation in accordance with the single-chamber 

20 principle, 

21 pfl,*trlf>V»«m\ jr TKt, Pr^W r ^<5 EvY^bo\\w\ir\\3 

22 Figures 12 and 13 are schematics illustrating how a dashpot can 

23 be regulated in accordance with a resilient-chamber principle and 

24 with a two-chamber principle, and Figure 14 is a schematic 

25 illustrating regulation inside a dashpot cylinder. 
26 

27 

» 
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1 The figures illustrate hydraulic circuitry specific to various 

2 dashpots . Each dashpot includes a piston 3 mounted on the end of 

3 a piston rod 2 and traveling back and forth inside a cylinder 1. 

4 A reservoir 4 contains a compressed gas that compensates for the 

5 volume of hydraulic fluid displaced by piston 3 . Reservoir 4 can 

6 be integrated into the dashpot. 
7 

8 Figure 1 illustrates the hydraulic circuitry for a dashpot in 

9 accordance with the present invention. The dashpot includes two 

10 hydraulically parallel regulating valves 5 and 6 . Hydraulically 

11 paralleling both regulating valves 5 and 6 is a very narrowly 
2l2 constricted bypass valve 7, which can alternatively be integrated 

jL -J i 

G3l3 into one or both regulating valves. Bypass valve 7 provides a 

m 

89 14 minimal passage for the hydraulic fluid and accordingly prevents 

iHl5 the dashpot from being entirely blocked while regulating valves 5 

s 

H-16 and 6 are closed. When closed, regulating valves 5 and 6 provide 

fy 

pl7 continuous regulation of the two phases and, when closed, allow 

gl8 the fluid to flow. Regulating valve 5 regulates the flow while 

^19 piston 3 is traveling in the compression direction and regulating 

20 valve 6 regulates it while the piston is traveling in the 

21 decompression direction. The rate of flow depends on the one hand 

22 on the difference between the pressure in an upper chamber 8 and 

23 that in a lower chamber 9, the two chambers being separated by 

24 piston 3, and on the other hand on the cross-section of the 

25 passage through regulating valves 5 and 6 as dictated by flow 

26 controls like those known from German Patent 10 040 518. 
27 
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1 Figure 2 illustrates another embodiment of the circuitry 

2 illustrated in Figure 1. In this embodiment, fluid can flow 

3 through both regulating valves 5 and 6 from either end as long as 

4 they are open, and the operative direction is prescribed by 

5 external checkvalves 10 and 11. 
6 

7 Figure 3 illustrates an advanced version of the circuitry 

8 illustrated in Figure 2. It employs spring-loaded checkvalves 12 

9 and 13 instead of the external checkvalves 10 and 11. Such 

10 checkvalves will open to an extent that depends on the difference 

11 in pressure between chambers 8 and 9 . The type of springs 

s 

5l2 employed determine the intended performance curve of the dashpot 

S 

Ql3 in both compression and the decompression phases. 
0B14 

U115 Figure 4 illustrates an advanced version of the circuitry 

a 

M16 illustrated in Figure 3. It includes a valve assembly 18 

ry 

pl7 comprising unregulated spring-loaded checkvalves 16 and 17 that 

pl8 parallel regulated spring-loaded checkvalves 12 and 13. 

19 Checkvalves 16 and 17 parallel each other hydraulically and 

20 operate independently in both the compression and the 

21 decompression phases. Valve assembly 18 can be integrated into 

22 piston 3 and acts as a standard spring loaded piston. The 

23 performance curve for valve assembly 18 is set to "hard" and that 

24 of regulated spring-loaded checkvalves 12 and 13 to "soft". 

25 Regulating valves 5 and 6 can accordingly now switch 

26 independently of each other and continuously back and forth 

27 between hard and soft in both the compression and the 


1 decompression phases. In addition to bypass valve 7, bypass 

2 valves 19 and 20 can be introduced paralleling spring-loaded 

3 checkvalves 12 and 13 . 
4 

5 This embodiment ensures constantly reliable driving performance 

6 even when the electricity or electronics fail. In such an event, 

7 regulating valves 5 and 6 will substantially close, and continued 

8 operation of the dashpot will be ensured by the mechanical action 

9 of the spring-loaded checkvalves 16 and 17 in valve assembly 18 
10 at a hard performance curve, preferably within piston 3, that is. 
11 

□l2 The embodiment illustrated in Figure 5 lacks the regulated 

fSOfe 
C I 

Ql3 spring-loaded checkvalves 12 and 13 employed in the embodiment 

03 

(Si 4 illustrated in Figure 4. This embodiment is an advanced version 

y3 

U115 of the regulable dashpot illustrated in Figure 1, employing a 

^16 parallel valve assembly 18 like that in the version illustrated 

ry 

pl7 in Figure 4. The bypass valve can also be eliminated. 

o 18 

^19 Figure 6 illustrates an alternative to the embodiment illustrated 

20 in Figure 5. Paralleling a valve assembly 18 that comprises 

21 unregulated spring-loaded checkvalves 16 and 17 with their hard 

22 performance curve are two similar spring-loaded checkvalves 12 

23 and 13 with a soft performance curve. Checkvalves 12 and 13 can 

24 be brought into play by way of associated hydraulic switches 21 

25 and 22, allowing a soft performance curve to be introduced while 

26 piston 3 is traveling in either the compression or the 

27 decompression direction. Paralleling these are two parallel one- 


1 way checkvalves 23 and 24 with a soft performance curve that can 

2 be actuated and regulated by a regulating valve 25. This 

3 circuitry again allows the shock-absorption performance curves to 

4 be established anywhere between hard and soft independently of 

5 each other as desired with the piston traveling in either 

6 direction. 
7 

8 Circuitry similar to that illustrated in Figure 6 can be attained 

9 as illustrated in Figure 7. The soft checkvalves 12 and 13 in 

10 this embodiment are provided with a two-to-three way valve 26 

11 instead of two individual switching valves. 

□l2 

O 

Ol3 Figure 8 illustrates another alternative embodiment. A valve 

C0l4 assembly 27 comprises two spring-loaded checkvalves 28 and 29, 

yfflS each permitting the flow in a direction opposite that of the 

3 

|^16 other. Checkvalves 28 and 29 have a soft performance curve and 

ry 

pl7 are alternately controlled by a two-to-three way valve 30. A 

r==jjl8 flow-regulating valve 31 continuously opens or closes a parallel 

^19 hydraulics line 32. A constricted bypass valve 33 ensures minimal 

20 unimpeded flow. 

21 

22 Figure 9 illustrates an advanced version of the of the embodiment 

23 illustrated in Figure 8. Upstream of flow-regulating valve 31 is 

24 a valve assembly 34 comprising two spring-loaded opposed-flow 

25 checkvalves 35 and 36. Checkvalves 35 and 36 also have a soft 

26 performance curve, although this curve can be varied between hard 

27 and soft. Bypass valve 33, which, like the one illustrated in 


1 Figure 8, can parallel flow-regulating valve 31, two- to- three way 

2 valve 30, and/or the two series comprising a regulation-and- 

3 switching valve and checkvalves 35 and 36 or checkvalves 28 and 

4 29, again ensures minimal flow as long as two- to- three way valve 

5 30 and flow-regulating valve 31 are closed. 
6 

7 Figure 10 also illustrates an advanced version of the embodiment 

8 illustrated in Figure 8. This version includes, paralleling the 

9 components illustrated in Figure 8, another, unregulable, valve 

10 assembly 37 comprising spring-loaded opposed-flow checkvalves 3 8 

11 and 39. Checkvalves 38 and 39 have a hard performance curve and 

012 can preferably be integrated into the piston in the form of 

p 

013 standard cupspring- loaded valves. 

Efi 

W14 

€t 

11115 Figure 11 illustrates another advanced version of the embodiment 

s 

L&16 illustrated in Figure 8. It includes a valve assembly 27 

f~.17 comprising spring-loaded opposed flow checkvalves 28 and 29 with 

q18 a soft performance curve, their direction of flow being reversed 

y. 

8 19 by a two-to-three way valve 30. The flow-regulating valve 31 in 

20 this embodiment, however, parallels valve 30, constantly 

21 maintaining the valve assembly 27 comprising checkvalves 28 and 

22 29 in series with the latter. This embodiment also includes a 

23 constricted bypass valve 33 that ensures minimal flow. 


# # 


1 The flow-regulating assembly 40 represented by the dot-and-dash 

2 lines in Figures 1 through 11 is depicted in the form of a 

3 preferably self-contained block 41 in Figures 12 and 13. Flow- 

4 regulating block 41 can also communicate with valve assembly 18, 

5 27, 34, or 37. 
6 

7 The flow-regulating block 41 represented in Figure 12 is 

8 hydraulically interposed between lower cylinder chamber 9 and 

9 pressure-compensating gas reservoir 4 . 
10 

11 Figure 13 illustrates a double-cylinder dashpot with a valve 

Ol2 assembly 42 comprising two spring-loaded checkvalves 43 and 44 

o 

Ql3 integrated into its piston 3 . A bottom valve 46 in the form of a 

0314 spring-loaded one-way valve is interposed between lower cylinder 

■sar 

U]15 chamber 9 and a pressure-compensating reservoir represented by 

s 

jr±16 the space 45 between the cylinder's walls. The flow regulating 

fU 

Qjl7 assembly is preferably again in the form of a self-contained 

\i 

pl8 block 41 located outside the dashpot and hydraulically interposed 

u 

' 19 between cylinder chambers 8 and 9 . 
20 

21 The hydraulic switching-and-regulating components in the 

22 embodiment illustrated in Figure 14 are integrated, like the 

23 components illustrated in Figure 11, into the dashpot's piston 3. 
24 

25 
26 
27 


1 


Lipt 

2 

1. 

cylinder 

3 

2. 

piston rod 

4 

3 . 

piston 

5 

4. 

reservoir 

6 

5. 

regulating valve 

7 

6. 

regulating valve 

8 

7. 

constricted bypass valve 

9 

8. 

upper cylinder chamber 

10 

9. 

lower cylinder chamber 

11 

I s 

10. 

checkvalve 

ttT 

bi2 

11. 

checkvalve 

o 

Q13 

12. 

checkvalve 




0014 

13. 

checkvalve 

Uf|15 

14. 

compression spring 

f c 16 

15. 

compression spring 

ru 

5 17 

16. 

checkvalve 

^18 

17. 

checkvalve 

N> 19 

18. 

valve assembly 

20 

19. 

constricted bypass 

21 

20. 

constricted bypass 

22 

21. 

hydraulic switch 

23 

22. 

hydraulic switch 

24 

23 . 

checkvalve 

25 

24. 

checkvalve 


1 

25. 

flow-regulating valve 

2 

26. 

two- to- three way valve 

3 

27. 

valve assembly 

4 

28. 

checkvalve 

5 

29. 

checkvalve 

6 

30. 

two-to-three way valve 

7 

31. 

flow-regulating valve 

8 

32. 

hydraulics line 

9 

33 . 

constricted bypass valve 

10 

34. 

valve assembly 

11 

u 

35. 

checkvalve 

gl2 

36. 

checkvalve 

Ol3 

m 

37. 

valve assembly 

CQ14 
tf|15 

38. 
39. 

checkvalve 
checkvalve 

Ll6 

40. 

flow-regulating assembly 

gl7 

41. 

flow-regulating block 

P 18 

42. 

valve assembly 


43. 

checkvalve 

20 

44. 

checkvalve 

21 

45. 

intermural space 

22 

46. 

bottom valve 

23 



24 




si 


do 60? <SS 


Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 

German Languag Declaration 


Als nachstehend benannter Erfinder erklare ich hiermit an 
Eides Statt: 

dass mein Wohnsitz, meine Postanschrift, und meine Staats- 
angehorigkeit den im Nachstehenden nach meinem Namen 
aufgefuhrten Angaben entsprechen, 

dass ich, nach bestem Wissen der ursprungliche, erste und 
alleinige Erfinder (falls nachstehend nur ein Name angege- 
ben ist) oder ein ursprunglicher, erster und Miterfinder (falls 
nachstehend mehrere Namen aufgefuhrt sind) des Gegen- 
standes bin, fur den dieser Antrag gestellt wird und fur den 
ein Patent beantragt wird fur die Erfindung mit dem Titel: 

CONTROLABLE VIBRATION DAMPER WITH 


2 POWER DAMPING CONTROL ' 


ffl 

Kf deren Beschreibung 

?z (zutreffendes ankreuzen) 

U s 

s ^ hier beigefugt ist. 

H □ am 


. unter der 


Anmeldungsseriennummer . 
eingereicht wurde und am 


abgeandert wurde (falls tatsachlich abgeandert). 

Ich bestatige hiermit, dass ich den Inhalt der obigen Paten- 
tanmeldung einschliesslich der Anspruche durchgesehen und 
verstanden habe, die eventuell durch einen Zusatzantrag wie 
oben erwahnt abgeandert wurde. 

Ich erkenne meine Pflicht zur Offenbarung irgendwelcher In- 
formationen, die fur die Prufung der vorliegenden Anmeldung 
in Einklang mit Absatz 37, Bundesgesetzbuch, Paragraph 
1.56(a) von Wichtigkeit sind, an. 


Ich beanspruche hiermit auslandische Prioritatsvorteile ge- 
mass Abschnitt 35 der Zivilprozessordnung der Vereinigten 
Staaten, Paragraph 119 aller unten angegebenen Ausland- 
sanmeldungen fur ein Patent Oder eine Erfindersurkunde, 
und habe auch alle Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde nachstehend gekennzeichnet, die ein 
Anmeldedatum haben*. das vor dem Anmeldedatum der An- 
meldung liegt, fur die Prioritat beansprucht wird. 


As a below named inventor, I hereby declare that: 


My residence, post office address and citizenship are as stated 
below next to my name, 


I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 


the specification of which 
(check one) 

□ is attached hereto. , 

□ was filed on as 

Application Serial No; \ 


and was amended on . 


(if applicable) 

I hereby state that I have reviewed and understand the con- 
tents of the above identified specification, including the claims, 
as amended by any amendment referred to above. 


I acknowledge the duty to disclose information which is ma- 
terial to the examination of this application in accordance with 
Title 37, Code of Federal Regulations, §1. 56(a). 


I hereby claim foreign priority benefits under Title 35, United 
States Code, §1 19 of any foreign application(s) for patent or 
inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certifi- 
cate having a filing date before that of the application on 
which priority is claimed: 
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Form PTO-FB-240 (8-83) 


Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 


Prior foreign applications 
Prioritat beansprucht 


German Languag Declara 


100 62 999.7 Germany 


16/12/2000 


(Number) 
(Nummer) 

(Country) 

(Day/Month/Year Filed) 

\ \ ag/rvionai/janr eingereicntj 

(Number) 
(Nummer) 

(Country) 
(Land) 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr eingereicht) 

(Number) 
(Nummer) 

(Country) 
(Land) 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr eingereicht) 


Priority Claimed 
tls to 


Ja 


Ja 
Ja 


io 
Nein 


to 
Nein 

to 

Nein 


o 

ji 


o 

ss 


Ich beanspruche hiermit gemass Absatz 35 der Zivilprozess- 
ordnung der Vereinigten Staaten, Paragraph 1 20, den Vorzug 
aller unten aufgefuhrten Anmeldungen und falls der Gegen- 
stand aus jedem Anspruch dieser Anmeldung nicht in einer 
frCiheren amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 112 offenbart ist, erkenne 
ich gemass Absatz 37, Bundesgesetzbuch, Paragraph 1.56(a) 
meine Pflicht zur Offenbarung von Informationen an, die zwi- 
schen dem Anmeldedatum derfruheren Anmeldung und dem 
nationalen Oder PCT internationalen Anmeldedatum dieser 
Anmeldung bekannt geworden sind. 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date) 
(Anmeldedatum) 


(Filing Date) 
(Anmeldedatum) 


I hereby claim the benefit under Title 35, United States Code, 
§120 of any United States application(s) listed below and, 
insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States appli- 
cation in the manner provided by the first paragraph of Title 
35, United States Code, §1 12, ! acknowledge the duty to 
disclose material information as defined in Title 37, Code of 
Federal Regulations, §1. 56(a) which occurred between the 
filing date of the prior application and the national or PCT 
international filing date of this application: 


(Status) 
(patentiert, anh; 
aufgegeben) 


(Status) 
(patented, pending, 
abandoned) 


(Status) 
(patentiert, anhangig, 
aufgegeben) 


(Status) 
(patented, pending, 
abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegenden 
Erklarung gemachten Angaben nach meinem besten Wissen 
und Gewissen der vollen Wahrheit entsprechen, und dass 
ich diese eidesstattliche Erklarung in Kenntnis dessen ab- 
gebe, dass wissentlich und vorsatzlich falsche Angaben ge- 
mass Paragraph 1001, Absatz 18 der Zivilprozessordnung 
der Vereinigten Staaten von Amerika mit Geldstrafe belegt 
und/oder Gefangnis bestraft werden koennen, und dass de- 
rartig wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines darauf 
erteilten Patentes gef§hrden konnen. 


I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on infor- 
mation and belief are believed to be true; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent 
issued thereon. 
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Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 


G rman Language Declarati 


VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten Paten- 
tanwalt (oder die nachstehend benannten Patentanwalte) und/ 
oder Patent-Agenten mit der Verfolgung der vorliegenden 
Patentanmeldung sowie mit der Abwicklung aller damit ver- 
bundenen Geschafte vor dem Patent-und Warenzeichenamt: 
(Name und Registrationsnummer anfuhren) 


POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorney(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith, (list name and reg- 
istration number) 


MAX FOGIEL 


REGISTRATION NO. 19,170 


1 Telefongesprache bitte richten an: 
(Name und Teiefonnummer) 

Direct Telephone Calls to: (name and telephone number) 
Max Fogiel (732) 819-8880 

Postanschrift: 

Send Correspondence to: 


Dr. Max Fogiel 


61 Ethel Road West 

Q 

Piscataway, New Jersey 08854 


^Voller Name des einzigen odewtfsprunglic>fen Erfihders: 

j^Dipl.-Ing. Al fje/PreyJ^hat y^J^^o^? 

Full name of sole or first inventor 

; "Unterschrift des Erfind^r? / 7^ /A Datum 

Inventor's signature Date 

- Wohnsitz ^ 

l h D-53639 Ktinigswinter, Germany 

Residence 

\ iStaatsangehdrigkeit 

£3 Deutsche 

Citizenship 

1 -jPostanschrift 

C3Am Himmelsberg 9 

Post Office Address 

D-53639 Kflnigswinter, Germany 


Voller Name des zweiten Miterfinders (falls zutreffend) 

Dr. JUrqen Adamek ^J//^/ 2&<?^> 

Full name of second joint inventor, if any 

Unterschnftdes^E^e^^^^ ' \ Datum 

Second Inventor's signature Date 

Wohnsitz 

D-58256 Ennepetal , Germany 

Residence 

Staatsangehdrigkeit 

Deutsche 

Citizenship 

Postanschrift 

Effeystr. 9 

Post Office Address 

D-58256 Ennepetal , Germany 


(Bitte entsprechende Informationen und Unterschriften im 
Falle von dritten und weiteren Miterfindem angeben). 

(Supply similar information and signature for third and sub- 
sequent joint inventors.) 
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